Commercial pear varieties worldwide are grafted on rootstocks of Pyrus and Cydonia. Quinces rootstocks have been widely used due to two beneficial characteristics provided to the scion tree as size reduction and yield precocity. 
INTRODUCTION
Commercial pear varieties worldwide are grafted on rootstocks of Pyrus and Cydonia. The first pear orchards in Brazil were raised on rootstocks Pyrus spp., which produce a large tree that is slow to bear fruit and in most cases, causing alternate bearing. The introduction of various clones of quince (Cydonia spp.) rootstocks heralds a new phase in the pear production.
Most rootstocks aimed at controlling excessive growth in pear trees, particularly in European varieties, are of different genera, for instance quince stocks (Cydonia oblonga L). Quince rootstocks, although having the effect of dwarfing, have been widely used because of the beneficial characteristics to the scion cultivar such as tree size control, Proc. 8 th IS on Temperate Zone Fruits in the Tropics and Subtropics Eds.: F.G. Herter et al. Acta Hort. 872, ISHS 2010 254 yield precocity and in many cases improvement in both fruit quality and size. Nowadays there are several quince clones available, from the more vigorous to dwarf varieties. Some of them have performed very well in regard to overall adaptation, though they are cultivar dependent such as 'Quince BA29', 'Quince A', 'Quince Sydo', 'Quince Adams' and 'Quince C', listed in decreasing order of vigor (Perazzolo, 2006) .
Considering the issues rootstock versus scion, it is noteworthy that some varieties have serious problems with incompatibility with certain rootstocks, in particular when the rootstock/scion combination occurs between different genera, for example in the use of quince as rootstocks for pear scions, which have graft-incompatibility with several European pears as well as nearly all Asian cultivars (Webster, 1998) .
Ironically, in some cases, incompatibility can be considered desired, because it can reduce excessive growth of a particular commercial cultivar. However, by and large incompatibility is a negative factor as it affects the real development of the plant as a whole, usually lowering its yield potential.
The main problem that occurs in incompatible combinations between scion and rootstock are cellular necrosis and vascular discontinuity at the graft interface which leads to the breakdown in the union or to a slow demise of the host tree (Mosse and Scaramuzzi, 1956; Gur et al., 1978) . These specific problems led Mosse (1962) to classify incompatibility between pear and quince plants (including apricot/plum and apricot/peach) as localized graft-incompatibility. Gur et al. (1968) postulate that in the pear and quince grafting a possible mechanism for this so-called localized incompatibility has been proposed, involving the potential toxic effects of prunasin, a cyanogenic glycoside. According to this hypothesis prunasin that is present in the bark tissues of quince rootstocks, would ascend into the pear scion where it is hydrolyzed by β-glicosidases, releasing cyanide which is toxic to cambial cells causing therefore necrosis of cell tissue on the scar (Ermel et al., 1997) . The necrosis reduces the transport of water and nutrients through the graft union. The subsequent lowering of the amount of sugars that reaches the quince stock causes the prunasin to decompose, thereby releasing cyanidric acid and, consequently, killing the phloem of the rootstock. Pear cultivars differ in regard to their capability to break down glycosides, making the degree to whigh incompatibility occurs between pear and quince proportional to the glycosidase activity in pear tissues. Thus the presence of glycosidase becomes a useful indicator of the rejection mechanism between quince rootstock and pear scion.
A used method to overcome the incompatibility problem between pear and quince trees is the use of intermediate host stock, so-called "interstocks". Musacchi et al. (2002) compared different rootstocks on the development of pear cultivars 'Cascade' and 'Sensation Red Bartlett' and mention 'Beurré Hardy' as "filter" for the quince 'BA 29'. An additional reason for the use of interstocks is to control vigor to certain otherwise commercial cultivars (Webster, 1998) .
Much research still has to be done in finding the best combinations between scion and rootstock before the pear culture in Brazil can be expanded significantly. Bringing together the aspects described above, this work was set out to compare the level of incompatibility between some pear and quince cultivars by morphologic evaluation.
MATERIALS AND METHODS
The experiment The experimental design utilized was a complete randomized block with three replications of five trees each.
To evaluate the graft-compatibility, trunk development was measured at the graftunion, 5 cm above and 5 cm below, using a digital paquimeter (mm).
The data were submitted to ANOVA (analyses of variance F-test), comparing means between treatments for statistical significance. The mean differences were separated with Duncan test at 5% level of significance. The statistical analyses were performed with WinStat software (Machado and Conceição, 2002) .
RESULTS AND DISCUSSION
'CARRICK' -The rootstocks 'D'Vranja', 'Inta 267' and P. calleryana contributed the tree highest vigor of the scion and the trunk, with average diameter of 45.73, 43.92 and 42.56 mm, respectively, followed by 'BA 29', 40.40 mm. The smallest average trunk diameters were obtained with 'Dulot', 'Lageado', 'Alaranjado' and 'Berreckzi' with 25.72, 26.05, 26.60 and 28.02, respectively. 'Portugal' and 'EMC' showed an accentuated incompatibility level to 'Carrick' (Table 1) .
'PACKHAM'S' -The interaction diameter versus rootstock 'Smyrna', followed by 'D'Angers'and P. calleryana, had the highest values in diameter (43.69, 34.20 and 31.99 mm, respectively), indicative of greatest vigor among the rootstock tested. Nevertheless, P. calleryana and the quinces 'Adams' and 'Portugal' initially had some degree of graft-incompatibility (Table 2) .
'SELETA' -The use of P. calleryana as rootstocks increased average trunk diameter (59.59 mm). The rootstocks 'Adam's', 'Portugal' and 'EMC', besides resulting smaller trunk diameters, showed higher diameter at the graft-union, more than both rootstock and scion (Table 3) .
'WILLIAM'S' -The largest trunk diameter of the rootstock was obtained with the quince 'Melliforme' (51.05 mm) and the smallest diameter with 'EMC' (15.45 mm), followed by 'Lageado and 'Portugal'. Regarding to scion trunk diameter of the scion 'William's' raised on the different rootstocks the smallest diameters were found when using 'EMC', 'Portugal' and 'Radaelli', 16.42, 16 .57 and 17.64 mm, respectively; and the largest using P. calleryana (45,74 mm), followed by 'Melliforme'. 'EMC', 'Berreckzi', 'Champion' and 'Melliforme' were the cultivars that showed accentuated hypertrophy at graft-union, showing at first some incompatibility. However, 'Champion' and 'Melliforme' (Table 4) are the more vigorous trees regarding trunk diameter, and even showing some deposition of cell material ("callus") at the union. Visually, tree development does not appear to have been affected.
For this reason, it is important that research into the factors that affect tree potential be continued over the next few years.
The difference in diameter between the grafted partners whether using 'EMC' as rootstock showed a marked callus at the union in a similar way to all scion cultivars and, although it was not statistically significative with 'Packam's' the incompatibility was noticeable (Tables 1, 2, 3, 4) . 'Carrick', a hybrid between the cultivars 'Seckel' × 'Garber' that shows vigorous characteristic (Nakasu and Faoro, 2003) , was the cultivar that had the more visible growth in the graft-union when raised on 'EMC', in particular showing up compatibility problems. Studying the degree of incompatibility between 'EMC' and 'Carrick', 'Seleta' or 'Cascatense' three years after budding (these experiments involved the same trees), Giacobbo et al. (2007) observed that only 'Cascatense' pear trees showed accentuated hypertrophy in the graft-union, but that 'Carrick' and 'Seleta' did not. These results support previous publications and together with the results observed here, one has come to believe that only extended periods of research can produce reliable data, once the incompatibility issues with regard to trunk diameter between those scion/cultivars was noticeable only after five years of the time of grafting.
The same observation verified with the rootstock 'EMC' occurred with 'Portugal', where the incompatibility symptoms were visibly noticeable for all the four cultivars.
Among the four rootstocks tested for 'Seleta' only the rootstock P. Calleryana was compatible in diameter (Table 3) . The quinces assessed 'Adam's, 'Portugal' and 'EMC' were incompatible at the graft-point, and had visibly affected the tree growth of the cultivar 'Seleta' (Data have not yet been analyzed for significance).
The graft-region may mostly work as a selective region, making the transport of macro-and micro-nutrients from root to shoot difficult. Sometimes, it blocks or obstructs the translocation of elaborated organic compounds from scion to rootstock and root zone (Simão, 1998) . According to Valli (2002) , a slight hypertrophy is not always an incompatibility symptom. Moore (1984) proposed that the callus formation in the graft union does not necessary implicate reaction to foreign cell tissue and so could be explained as a cytoplasmatic reorganization and as material deposition.
Optimum plant development requires precisely matching anatomy between scion and graft. The cambial tissues in the grafting base must be lined up with that in the scion such that it is able to form a continuous connection. The meristematic tissue between xylem (wood) and phloem (bark) is, depending on species, in continuous activity by dividing and forming new cells. Grafts do not imply cellular interchange, hence each tissue continues to produce its own cells. The development of different cell size, type and consistence in cell formation leads to incompatibility (Simão, 1998) . Indeed, Rodrigues (2000) verified that the size of the graft union might be an indicator of morphophysiological symptom of incompatibility.
Another important and decisive factor for plant development and adaptation, and furthermore, constant productions along the years is the culture climate requirements. The region where this experiment was established, and the rootstocks/pear were tested, has accumulated chilling-hours at around 400 hours (≤7,2°C) with an irregular winter. Depending on cultivar, these conditions might negatively affect the expression of yield potential of both rootstock and scion cultivars.
The occurrence of behavior changes due the interaction between both partners (stock/rootstock) is fairly visible not only to trunk diameter. The rootstock acts on the scion by altering, for example, characteristics such as vigor and tree length, plant maturation and longevity, yield, flowering and fruit maturation time, fruit quality, resistance to cold temperatures, susceptibility to fungal and viral diseases, nutrient uptake, etc. The quantification of all these alterations, as well as their interaction and correlation, is essential to explain and confirm the true incompatibility symptoms.
The results in these experiments related to trunk diameter so far are still considered in the preliminary stage. Further investigations regarding to vegetative and productive growth are still required to evaluate the stress responses that occurs between scion/rootstock. Much more needs to be known about the activity of certain metabolic substances (i.e., peroxidase, total phenols, etc.) involved in the physiological and biochemical processes due to grafting, specifically around the graft-region. Much more work needs to be done to recognize the symptoms of incompatibility. This highlights the economic importance in predicting a reliable method whether particular combination (scion/rootstock) will present incompatibility or not during the whole useful plant cycle.
CONCLUSION
-The diameter evaluation of scion and rootstock taken below and above graft-union expresses the compatibility degree between different combinations. -Rootstock compatibility is cultivar dependent. -Quinces rootstocks provide trees less vigorous, however higher level of graftincompatibility, and 'EMC', followed by 'Portugal', were the rootstocks that showed the more marked callus. -Among the combinations tested for 'Seleta', only the rootstock P. calleryana did not present accentuated hypertrophy in the graft-point. 
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